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Abstract of WO 9906108 (A1) 

An implantable system (10), such as a neural 
stimulator or a cochlear implant system, includes an 
internal battery (14) having improved recharging 
and lifetime characteristics. The battery (14) is 
housed within the implant's case (12) and has first 
and second electrode plates (24). Each electrode 
plate has a plurality of slits (26) that extend across a 
substantial portion of the plate's surface area. The 

eddy currents induced in the plate by external ac 
magnetic fields allowing faster battery recharging 
times. Alternatively, the electrode plates are 
wrapped in a spiral configuration such that, in the 
plane of the spiral, the electrode plates have a small 
cross-sectional area and no closed current loops. 
Additionally, the implant device is housed in a case 
(12) formed of a high-resistivity material and a 
circuit included in the implant device is configured to 
avoid large current loops that would result in eddy 
current heating. As a backup option, the circuitry 
(16) of the implant device may optionally be 
powered from an external battery (1 5) that 
inductively couples energy to the same coil (22) that 
is used to charge the internal battery (14). The 
implantable system may be partitioned into first 
(1 52, 1 1 2') and second (1 54, 1 62) implantable 
cases, each having electrical circuitry therein, and 
only one having a rechargeable power source 
therein, facilitating its subsequent replacement for 
repair or upgrading purposes. The two cases are 
coupled together when the system is in use. 
Coupling is achieved either magnetically using a 
proximity system (160) or with a detachable 
electrical cable using a wired system (150). In one 
embodiment of the wired system, power is 
transferred from one implant case to the other using 
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sigrsssi is very stai osiy a cs'snssneier or two. so not uuioh pernor is needed for s;;cra tsansrsdssion.) 
Ailvatstegsausly, stseh micsoptome 134 is iasertcd iaside jhe sir mml so is is sot visits efctetas!^ 
20 i 1 n< 

e««fn&H.v-^nes3i!cd soami waves mssy be sensed dwongh liie palm's skis 3»d case of the sfegfeurot 132 
at locato - J 

Wiit-n ! bauery ie.dedsd within she singis ;sr,s; S 32 speeds so be w *\ .vtm. >v 
a,Mv,ra»'i^i\MO!i njL,-,!,.^*' :>..mu i « t ,r >,> . > <e«f 

;S ' >..^> N 

1 v.s i i i i N I C v ! ft« ri 1 

rcptobk batteries or frcs* ;m ae poxvsr plug. Wises ptogtssfimwg an*or diagtwiaic icsas are aeedc4. 

The exteraa! cosr.ioJ ssns; OS is rtms used so ciiarge/rechargs the baiiery i\v& 
50 j t ! . , i i i v j a vt>< roUiiiii sSn syfe > a 

\L U<.tS> ' H \u i S i ! > 

»• > ^ ' ^ o^nxumt m. Farther, Jhe sstcn-sai cem.«e>i arit 1 .s« w«sy be used boost 
e po>vsr provide ^ 1 * ami 138 1 

^„ . e f s >e \ i i < »v 1 1 

55 pansrsssicrs, si' Siie foiSv isripisiriUjbSe ousi S 3 > es. v;:ij as !;; r o^sgiiOibv peyposes 

For Skuussixxismes:; i 30 shown «; FIG. K3. as weSi i;s fcrtho ;?Sbsi; mtefemeftts shown 
in HGS IDavA i'E. discsssed betew tjjsJobc s ssooti that tektcfeaictrv may fee emptoyai so alio* 1 
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( v s \ 1 « i vvA f \ is < 1 v < lAt 

, , I . < 

i , i i< V5 D ! ! V 1 * 1 it s i i x t 

hi ssich wired sysaao 150, at Seasi: iwo separate oapiaaaaak oak;, 15?. aaai 154 are ssjiployeti im<$ the 
5 dreaits of She system are psrutiscted between the two >m«s. hi a first u«k tS2, for «xan?j>Ie. speech 

„ xx s ai S i < f I ! ' ! ! ' v v *<■ i *» " 

H4. Ih*«*<mmJ«!» ! ^ ' es-a d t« i 

etorivaSj- eoaoeckd ;o the first u*«t ! 52 via s detadsabia 156. S» a preferred eaa.xxiimeai, eaiy 
aemwetkua e< * 1 ^( i, Mo x s l ' h » " f'^' *>> *y pestabiSUy 

SO skat ,r lifi • ■ b the ma rs«jj ! > i 'h c:»hk eoutad Cms ; . erx.re. m 

becati^jaccvST-rxu ikus -'(.>n <■ 

> v ! i ea i i ! - a mamr iaakasy 

> i < ^! d \ » ^ x - 

i , , ^ i - . t < ^ ^ v t-eik.sk JOWCJ 

15 ! i > ^ ! 5 ' - * } T 

o. appro; cua So oaHowa po««>f du i inic he rant! 52 from 0>e 

externa! headpiece m so be iistecsea to U>e bauer? ia ilia tim$ 1 54 «< order to charge the battery. 

Afefosigh the preferred power source < ' - 1 v 

described 1>ercm is a io:;haaicabte battery, it is to be uaftotstood ihai mtet power soatcss my ats» be 
3i! e npkned For ^ i aa Pki « (also kiwn as a \i \ a t may be used Ass 

t < v ( j v v s ^ > J i H t ti > SO S*t StO^ 

»uu i f t i 1 S >> f r, «. 

t « she energy der&ay of a aoni-a! eesaeiioa thereby i u > 3 areas': aaseum ofcmct&r to be stored o 
tiOiiris 

25 ; ^ i ! % " <1 « i v. 

i lit Vl.W'C i. id 115 \ i< s eafOi kf 

p >C cs a - 

A su«sbk nia ;ophoai ef . - > -' ^ n! ! uj n " 

descried; siraviOisdy. sa ;jsad to sense soisnd? iissd a*i;pie sigiiab i ' a of > ;«<ij;ad;i ! > the 
3d < i * i'" 

is? < 2 > s as „ i < - t I »m nu Cs 

atsd S? eifcidiry are isdisded ivdioa too fir.- 1 imdoiaahfc eah 1.5?. aa;i «iv.ci< $hov>$ tto thapessvar 
seasree, a. a roelatrgsaide bs««ty, is iiidocie;; withiss ;ha secoad i t k es;ii 154. sacii pariaiaoinp 
is osly esempfety. For straw e«^odisae»ts > for eastopie, the SP ciroiitry may bo iociodad wifhiii the 
« ! i kavi.a : oab the K i d i 

The ad^sntage of ihe wired system 150 $haws ts FIG. ID is that s f»Hy i.asplaatabie 

, t , r > J V . , > i » <■ i i ' ^ . 1 " 
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i necessary, thoicah orsiv minor As indi;anen the cable i ao i* H second unit I §4 

n^.suit s i s.v f >p ( - - i- c ^ «m 

>i s , si i f <■ i i i - v %s 

pffw '.,x^ «! s i , K Pata?!l No. 4,5SC820 x ; > f ' > ~w 5 ^ < nU W 
S 'Pateai No. 4.405.91? (Byers.5 

J^,^ s o i ,< 0 -i<t% 

K ill » x i l t » XISNJ •> ^ »«5 H !i ! l~ NnS 

caasj»«ents are ased with the siagte unit embodiment DO sfecwtt re HG IC. 

Tit l%f ! t !> >!A'^ ! ~ 1 \ V-l ~> «tt ! M! <■ 

JO to she wired <^ -> ? SO In " ID, osa without die esc of a counccving: cable 1 SO taweeit she n i 
mtiu. At seoa re FIG. IE. a 8t» ituphretabie unit 112' comprint, m ICS wish an afc«nsk atray 1 14 
c*a»j«8dthere{0. An advantage of she proximity tyson i is tissi tlsc fbtt s; d , > ie una S 12" saay 
be sebstareiahv ; ae sunre as. c;r identical ». that of sac 5CS S 52 «4Cd in extstmg cochlear sdretdssku 
svstet3JS<see FIG. IA or FIG. SB; This, aiiows sxiatug stiretdatitre systems having ats ICS 1 12 so Oa 

55 J? d ( mi: !62 tnchsdss 

speech proeesssr (SP) circuits and a i>o>rer source, e.g., a Ktiargeflbfc battery The seared $mti I6t is 
ittpfamfed so ss to be is dose ptcxtsmtv ;o the fast unit f. .12.'. A eofl tsssoctatsd wish tbo second unit 162 
is abg.aed wiih fte am rednded where tlss ICS 112', e.g-> m st>p below «) csmascikai with she 
dascfipiios Fit I lis wsi c coupling t Jeim e oaipkresabh-. a its ill' 

20 arid 162 in 5be< saare tnaroser as. occurs between Uk BTE urUt I 2d and the ICS i 12 shows in FIG. IB. ot 
between the headpiece H)6 and the ICS 1 12 shown re FIG. IA. 

t i pi aft c>; ancotnpSi i d(CK res lanketyp< 

< uMcpjvserwtKS 

< i s 1 < v , . ,l> k J > < i t( ■ 

25 l^en'te-n < v,j>.,^i!iir l.'id r\as 

t, IM 1 ! i ' 5 J i ot»^ S i«U 

as used wish the singk onii s^iitnent tat) shown ia FIG, fC and pjirtkiimcd svireci system 
v i \. m i.aO sianvu ;n i 

By using H » v« HG. i < s >a e fol viag advantages m 

10 U ^ ^ x i i ! ' t 

H B * i <B " t X ! t " > i i * < 

f^.vw Av (orothar jx^ i iec!sRoio§>- ; iwwtiw^ > s\ ' SP ctrcutts, n 

O > . !U ! 1 i! ! I r 1 ! ! 

»cr surgery, as r squired S . ^ < s i i 

35 performed by simply <}vcrria«fg the s ^ r < SP c»ros»ts > 1 i e.xierna! tayeeeh processes:. 
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No< s - ' - V 1 * d k t iter; 

>i r S >. S f ( IV K !K < <• > 

vtm U i x ^ 

J N J V. , v I S '•!<(. 

av«ras a ' nfesh a rest 

< rv j v <. J si » i 

its having 3 caas; 12, 3R mtemai baoery 54, aad an totcraal cianxa ■■ § that are eooSuasrcd for improved 

< & y i , ll' ' v 1 Bv B5S . ?a? 1 s < 

jSKsiatox. • s t > i - s - N > >^ v ^ 

Si e.er^a;cfil~ ?aeo s ^ka 

of ;hc ptessm saveostou arc coakasrd So rcaaae Us? aa:ua:s\; i ' generated during dre haitetyT 
chsrgiag tunc m»i so exa.asd sue fcastcrv's 

As. has tea jfidieaaed. a oseaasea apaiiestioe for iho p;«cai usver.tioa s with a» 
n r i 

mate to is eochiear jmplanj dakcc. However, it « to fee emphasizes* itm. she o s <■ f hrasted to 
a cochlear implant device Raiser, she mvesoeo way be ased within assy us <pi askable device wtsereis 
there is a need or fa ire So seduce eddy currents at a Urns wto ibe implaatebte ucvioe is exspos&S to 
aHema.uog maspeise fare of a type sua; would oihcfwe osuadacs eddy e»rrcms. 

h r gi M. K v ! a w a 8 t) i » t >« 
Ska Secludes, in addtloa to fte ease 12, baUety 14 and circmt l(>. art iKifjfcm lead 18 seat extends froas 

(i 5t J K is s * ! ! d s i i - 

{ « s > h i vs ? v v x ) n r i <k \ * 

Tte case s ) n oudaosed nodes: she s behind a padeas'-s ear ~a.h ;he uaoi oat k;ta spiakng 
■he sea-Stank cochSaa. The implant lead has eiecuedas fk for ksssuSssO.ag ssefver within she cochlea "kid 

iSi 1} i s > v ! i Iff 

Red ear u:g sceptssiri \ s apS s lead) sferiwe eh 

tSorsy awe ciecuode sy<ats. Each ekesrode \s. ceoaeciod to I'ae oiroosi by she separate conductor. 

lE)ci'<tts^ *■ '•> 1 ^ 

\s\\ th i , ( -t t > r mi ^ j r vt } { f ^ ^e sc" t . 

!. I.itl h.l « s " ^ 5 ! WMisv>i 1 >t 

i-saseraiaa ac mazmx h ! s is pisced agasoss sua oasshie ef tise s<i s s - t s daviix Id. 

Ife ; : . ao : ;a.: n i > < > 1 * Tfe 

, i w ! ioa s » 1 ! 

reesived thtowgh the cod. The ;;■:.- ssiagises.sc he!d;;. hewovesr aiso hirfaaa Sr.a-s gaoesaaseg ecdv c-arrents -a 
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H K l!' > 5 <. i ' s ! ' N ! N ^ } 

j S !f s * * v. t ( I 

jasulatsve wsaiwwi - > as tsyJoa i - ^ L< v ->r oite saiiijbfc !iis«Ja!ie« material. Xdlu.csu ta ihe 
kax' i i ^ ?) s ! s < y haves variety «i 

*i j i shapes and sals coaf>g«rai>ons ih&< are effective u- mteor.g she eddy axa-ans as>d tilting the case's 
cavity-, 

fl&S ^i. r - 5 " s ' 

-d J^i t ! O'-s i S s 5 A^e 

< , s „ ; \ i I5yi KtthfiRdrt. 

plates 24 of FIGS iB or 3 d< i«Bc« *t&c sfe s oM n facto? i set t« he goal, of tb< 
invcation remains the sense: to use %\h$ 26 in ttte piste 24 thai pf evens she formation of closed eorsew 
k«>ps.. Tfeeaase t is i oiosed carresd kx>j;s thai <. rise so she andasued eddv 

a, -i^vi.) r , f u s(> Ui&btatcfcsUs < x < < 
sad second decsinxtepfcies, 30 .and 32. respectively. A first sqarater 34 is forms} of pofyps-opyieae and 

} s N 1 -{} , < l! K I 0 >< 1 S.' i 

u > ! v < meads i eaxsma: through d. Farther, sac firs; separator material < i dse eiecrtode 
prates \ sw»J\d set isator 3ft c i l " 

or betow das layer. A redded aiga-rasiaivay .jt pasta is inserted between die sieetrodes md t&e 

I i if i i nu U 

d«»«gh the paste is very srsail 

„ COMti t < ! 1 -< A 

code; stiver or asppet Sdvar Ins shghdv bcaer conducuviiv ticca cooper, bet is geaeraiiy snore 

s<- s \, < copscer. if an eiecoiide asas as; itorxeeaared chenaee: oovaooend a;a!rix ; da: chemical 

vi !!\ 1 - 

v be Sony; daa wires tirat . ais-crassce si :d; ivapreaaated ciaaraaa! siraeds 

As ,, ,m i FTC 5. f i ( i i ease I c x ceeaed -aa;> a < , n t < J » 
ad Siaviag 3 ddedeess ai'sixaa O.Wl airara Ida epca^ ;s a iFennai rasidaaot having a rdadvdy Sow imi 
ondacfaa-;a ncotnpansc urK - neo daaaaacc d< ss T1 ;epoxyl a isosvstife 

, s v i i f v ! f i 5c A «s S ^ v v 

1 K 1 tise dea; cae coadnci i x >t die cpevv layer > ^ ^ ai a sa&asanei ! isa dae | r 
, s \n ! ! ! ) I ! <' v ! 

a<«! Si'fc i <d5 r f 1 5 ' 

dvirsg ;;v ; ;; . ;,i -eena die ieoaiiccd cot ss>ets e < exposed t < < ^ a. d?eaitaa;i a npan wscs Tirm, an 

>.V> (t ! <- VMUU (K >AS «i vlll!) > 

raKS. 
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K s S f v. i » < i x 5 «#* « 

to 3.0 o> (pomt 6S cm the n - chsxps\g curve o;TK3, s „ charging k » no more that. 4.0 veits 
i i u \f rc (>. i« v Mi a< 
i is ,K. f « ! > f t s ( !«b s ^ . s ^ s s \ s- vcdays 

5 betweesv recharging, battery biebaoe ai;p be amended by drily or :wico daily pa?-;::;! fernery , i v 

t ; i f 5 CO Us ' !»V. 

!p aesors. 

;<) ; is ix i s v ai > ^wem* 

->5 !f i ( a s s >s si", fe i s sin< it «sb <>*} 

s^ I- 1 !, i« » i % > « n 

covins! x i 
s ' large ' current toops deoag b;ntery charging. 



is made sa ace n»oa have 

j ^ s s , > am ] iC 

imi UA^am a jsIsr vie*-, sttd FIG. 148 a side view. s#«»e syj^ef {jartitiewsd Miy 
inpluMblc proxsmisy system 160 (HO. fS). .*» the exatodtmeiat shows m HQS. I4A and 14B. aa ICS 
20 1 12' ssposjtsonsdpfoximatcjm implantable SP/PWS. .,62. The ICS U2Mslm^d withmsceti^k 
, ■> .<! i v type described in ^ >\ d c. \ . s , -s : Ccrsroio, or ,ix xp.tsaieia is 

preferably i a v. ~ > .'iboei'ist to iacibta-c n^neut: coupling <t » f sbe case A racial header 1 !5 
is i !i ,s i \ scaled to one end a: Vac. ceaisrac rare boectrscai feebiboregh;: fiosiiioned ;n ;.be header ' ! 5 
provide an heiraciio etcctacai iacnoecbcr;os'' She oidividvad k < ' cable 1 i 6 ; which goes to tk 
?5 , , ( i"i rti'tss^th k" c 

The SP>" U < is i i i ; » s-ss 

SCCC { S i s< j.s i K ' > s < ! 

feedthfoughs S % pass through oae side of the esse ;md at&cfe to a cod 1 ?2. The coil is aligned with sad 

XS s » i s * ! i S 

<0 caaicriay sacb ss ;sr> eiiaasaiig i 74 snada of silicone nfer , abaa s;idai;!e iiiiiierisi. ivhich moid is 
fon-aca so lis io ad'aerc >o an sales of the 5P.'T-w? va,a 3d:, aod the ICS i U\ A comtiidedi-.-ciirad (CfC) 

i »c sM ors , .Ml s > , i x ! s i 

162. A tekcoi! in cousics miigaeiie energy iaiu i;;c raicropbanc i it 'ises ;is power to power its 
tnteraal c-a. -a N . . : ; >v;o s. .< ; > seiissd by < ndcmphooe -tc coavoi'ted ! cteeinc;a spossls 
35 va«eh ase trntt uii«5 v-ja an RP itaw i * v ^ ! 

162, $ ti od ,ui exscrna l«.<fcpfs.x > s u f 
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override Use rmaovii spsodi piC>a;s:;o:p pfovu;;; a charea?)£< o? =;^K5?;ni;g euirem for she ieapbsnt ike/iai. oi 
•o psfobnn fitting arafon foaanwifo; fnxaiosis. 

\,>ik,i![um- • . ;w Kin let! 

3 I s I m i 5 <■ i * 

^s.Sv* , fo <• 1 ' !! Cl^-lC \ 5 t " J^x Hi >ulU 

, <. < > c ,m i ' > v x, i v< s- xs ^ *.ni 

toddiroogls iW m one end of <?« S? PWR »n<! 162 prcrnds eiearicai. soanocttoB for the cod IV.\ 
fo-e&rabiv. i cob " include?; „ or more t <^ of a sifoabie wis, a »«e made tram ooeef foe 
U> node kpJ K-'tACl - h t i t i ■< s. ! 

ifomma foe impimit operas ion foe ! i 2' impte»ie<t in cossvevusc;!:;; raannsi, f i 
Use SP/PWR ami is Hfcewwe unplatted proximate thereto. The surgeo* pioeos tte coil. TO* so tfob is 

!vUUS< X> v»i! IvU V Si ! 5' 0 ^ ^ v fo fi 

-urgemi > pcrtonns s.ha foipiani oisraeOoii ia,>y MiSitfc foe cob in piece as asided A ) i m IK. 
15 pad an «xtcnui headpiece, fob axe n;»:i \v-ah the SF^WR «».u KV> and ICS 1 5 2' as. described pmiomty. 

V S^l l V I i 1 ' ■ 1 ! ) )\ • ^ M,lt«V> iO'< 

F$ Husa )« fo \.kh i C U I w * < 

as; ICS 112 s aiid a» SP/PWB. mfo 162 arc sacked on sop of each other. For the embodiment of FIG. 16, 
i! is prefer that tise SMWK unit l« aU» nave a ceramic case, like foe ICS 112; or otherwise to 
20 designed, k> tn i; onproa :ar..i. i a pass a -v o m fo m^h -\ >;.„ ! u ; • ilmoit An advatttegc: 
of ihc esv^odioient of FIG, Hi is that foe SF/P WR ssnb 162 need not employ assy tostcsic teedihroaghs 
ah ' <- i < s > ) svi 1 * i > v having its c<»l ir sv s k > f in 

en!i»ii(!;ier>iofrlO i f fostiwi tiwcotRbiftedsiackpffiie ICS m : :;;fo ;h; SP/PWR anit m arc at ka:H 

VHv t i l x ^ V i i ! 

25 psvicsts*; ' 1 - t- <' ^ a »s'i ';«Koo; 'in m?m « > <'nntt\ 

isrspisfsS sSiit?. 

> i a ! < i is -> !> s Pv». n 

< H , 5 i v i fo ' ' ( s 

atinatv-ii v r i si 1 i^' ! 

•-P a snfosbh- protective. bi-:>ceva;);iisi-;c a;a;er;;n. insy be .aiseocb b::;weea the osacr a,;:-hs of foo sv/e tinsis In 

f ! i 1 ?' I !C I t ll 

utstuna i s ! 
oaiboiisasent of a p;o?v)K?)ty s^ystei?! I > < i El l> is to be eH=phassaed i foe configuration sixiwn a 
35 v i ) nnealwid 

rerfiiy be atsle to design oiraiisry t ; - carries out foe , . > o > istos-^tesi in FiG fo v., \ as FIG, ifo 
given ilte teachings presenied Iteieto. 
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Assee«mHG IX iM ICS ! IT fcau»ched to sfe< electrode, arxtty f S4,a»dtds»i8cli8ks 

rectify signal then provides opcntti^g power for tin ICS. CoiS iS2 receives a u\ u . < >• u« I wtatfs 
>vi ' n > ! ;< ! v ! 5 <■ > < < f nd^ ! I 

S eta»ite of fee eieewode. array 

IX SP V t 1 > 

aomisal opeonsne voltage of i -2 voiss. Suehfe&tsry 1.82 presides operating power for the analog- -n«w 
end <FB) dr< > s j 1 f ssi SP) and controi tc»Urj S4 assd ewe Driver 
osrcuii P>0 The powef <tavw cikou 390 ceu„-t*s she earner the; h tuu-\ els or 
JO copied v . <s i ' n vv> s , > 

«rk,^ k i t M m s 

DSPCoctrol eiremtry ^ The ; < 5 eircsiify ;S4 applies a sdeere.d t v ^ ^ is^iegy 

nvihe sigosh, gv.acraaas ■ ho appropriate sujiodanoa control supsais forlae ICS. aoo rrsns:ers<n;e-s 

control signals so Pa; ICS i I IP shoyagb rise magnetic Sink created by coils i% and I S2. Diode CK3 aftows 
p; !V , ! i ! „ 1 t j - p pniDUu ! 

is in iexcesa of the voltage of battery 192 to charge the bsuw 391' 

When using a proxiraisy system of she type shown In FIG 1", the ttveragc battery Hfe 
> i t ! s < t ; e tt « 

eqsnvalent sW>. as-owing she uahoaSaP ohasge s per day, nod the sadieeted battery sype. f 
20 smimatesi to bo as shown ui Table ■ 



T ABLE 5 
Estimated Battery Lift 
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Avsssge CIS 


Average 


SAS j 


hnpia tabic N MH 
Bstfct? Volume. 


Satiety" life. 


Charge 


Batter? Life 


Charge | 
TinxeDsv | 














« i years 


10 minutes 




■ - iBotes. j 


1U r\ , 0 v 


ia driving at she 


date presented m T< 


We i issnNjMMfca 


t£cr>. or sncke; raeia; 



hydride Patten'. 3 prove* safe hntery fe; s;«gi;i;« pwrpoees In Tsbie i. si slwld I* soied thai "CIS* 
\,iaS < "Centiisnesia ;nterteav K i Sa;ripte;' ! eiraiegy. ;ind . Kin-aiisr :y;x-ofsp-eeet( groeess;systra;eiiy 
;-;0 ^' i ! s^ ! s 1 r i t i 

s Sh)»tS!a«at-i3S Analog t>s s Ktratey., sad is a rypa of speech pr^essirssi stieteyw' \m tmy 

Simuitamsoas^ skauteic mny pairs of stearics m tire ssa-g time. Hot surposPigly, end as shews in 
Table I , m ICS os?rasixg in aceotdatsce wdf six SAS a. \-\w„-s.> more power, em require? longer 
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FKl. 18 iilustrstcs a CuHstioaaS b&d; diagram ed ihe roam circuits assd mtim a wifsd 
system embedsnwiu of »l«t iuve.abtm For the mm part. jfce block diagram of HO. 18 aarh.afes tarcairs 
is peribnrs s sas«e fcfictioas as basse; described above bo aaioxoiioa v.aib FIG. i Tbc m&is> \>. 

S is skit tlie wsmi svsiem otiflacs a cable i S6 to rdecirieady cesisess the ICS 1 12' -.>a ; . » SP/PWR unit 5 54*. 
Ik^I ! » i Mi ! v f i f tit 

is, the oat 1<?7, deluded witfem rue hermetically sealed sousing of the SP^WS utth 154'. h ttMafimner 
rxatpied with 3 cod ifcss is o« the ieft end (as shows ia HG W> »ftt«e cable 1S«. Si»xlferi> s ihesoB I81> 
shaded «a K » s 

19 Si t end of si «I5 lecondu s onnect to the coil; 

t t 5 ! , S V < <■ v < i t! V 0 

< » < is sot hefsvaaicaby > A: s-am- aooa m . , or abas;/; (he ieaash t cabie 1 56, a sotsrbbe 
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WHAT IS CLAIMED IS: 

I. Aa imptent sysscro ( 10). comprisjag: 
a case (12); 

- U i Clfv ^ - ! 1 > ' Uf JJ 

«K*argifsgw 22hbs; i acxtwyipw* 5 iftomcxitiMi r^ncix 

fields: and 

3 haaesy s U;a; hoo^ai wooo; (he: case &oh Sit:;; ;s ooopaad ;o * rechargoig jnestts 
and the dectiiiii circuitry. 

ahectneai oro:rooy(hV; and ha? first and ;>oo:;r.d dee-hobc phye> o'M; ;ha! ave coipptpo'ed to raduceths 
> i n hi ! s > f f } r ' ! 



3. 11k is i' sysjcm of Claim 2 >vhei«!tj -.eh balteryefeKstte is relatively tU- a«d has 
15 a plurality of slits {26) iUi o.aKsid across a substaatiaJ po«$oa of Uic elecuoefc to pradues regions of the 

elsaxode taat eaoh have a relatively song siesder shape. 

4. ! < t > < ! ' P s - 

> i v<ral. 

5. The isaphni syRC-a; oa'Chora 4 rahy-cro she coital his; and aaxaih aiectrodosars formed 
20 » > v PvMfeatiw^rooieito fifty psream of {hecase'simedotvptoft 

6. The nmhasa aa of Otaras I ca 2 wherem > rcdairgrag me:ras comprises I i22) 
* , . ro ^ i <! ! v , i ' , ovv ^ r< 

\ >. j\ c u ;22j t« provide operating power to ha: taaarlcai cuco;py ( hy > soppioinaoo; 
She taoenaha? nona:;- orovidad ov the Papery I hi). 

ay - . <i if * «>v te>> Ot O'i 

Sl 5 , , ; ,y < C i CM ft if p «ww c C5> > Wi tore 

operaisRg pow; - I StapOT^opers&xgj * :> > 
operating power provided by the ba«ay {)*)- 
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